Abstract: Abstract: Abstract: Abstract: Abstract: The effects of climate change are becoming more and more apparent in Vietnam and are threatening the livelihood of people in both its coastal areas and mountainous regions. However, there is a dearth of knowledge of the adaptive capacity of the minority ethnic groups who depend on forest resources for their livelihood. We interviewed and held group discussions to investigate the climate change adaptability of the local Katu ethnic people in Huong Son commune, Nam Dong District of Thua Thien Hue Province of Vietnam. The data were analysed in descriptive and quantitative manner. Regression analysis was applied to figure out the factors affecting vulnerability of the local people. We found that climate change has negative impacts on the life of the local people and that degradation of natural resources worsens their life conditions and make the poor, low-income and forest-dependent households more vulnerable. We also found that the local people adopt autonomous adaptation, primarily through change in seasonal calendar, cultivation techniques, vaccination, pest and disease prevention, and application of new techniques in daily production activities. We suggest a number of measures for enhancing the adaptive capacity of ethnic groups in mountainous Vietnam.
INTRODUCTION
Climate change and its impacts are amongst the most prioritised issues in almost every country in the world. Vietnam is one of the countries that have been worst affected by climate change and sea level rise. The World Bank has warned that when the sea level rises by 1 metre, about 5 percent of land in Vietnam will be saturated, 11 percent of the population will be affected and Gross Domestic Product can be reduced by 10 percent. Climate change manifests itself by increase in temperature, rise in sea level and change in rainfall pattern. It can also be seen in the form of increase in density, pattern and fluctuation of extreme weather conditions, such as longer hot and cold periods, drought and salt intrusion, typhoons and flood.
Huong Son is a western mountainous commune in Thua Thien Hue province, with the Katu ethnic group, which has a long tradition of forest dependency and swidden cultivation as the majority population. They are being resettled in the region since 1968 following the sedentarisation programme of the government. In the past, they lived far inside the forest in upstream areas and their life completely depended on forest resources. They communicated with the outside world only for meeting their need of salt and other important products. Since the sedentarisation programme in 1968 and the ban on swidden cultivation in 1997, they have settled down and lived permanently in the allotted areas. They learnt to cultivate paddy, changing their practices from gathering and hunting to cultivating crops. At present, most of the Katu people live in and around forests and harvest forest products for their daily life. Since 2005, the management of the natural forest is being allocated to local communities. However, most of the allocated forests are poor and degraded (Sunderlin 2006; Balooni and Inoue 2007; Ngo and Webb 2008) . Thus, allocation dramatically reduced forest income; from 18 percent in 2004 to 8 percent in 2009 (Thang et al. 2010 ).
The report on implementing the national strategies for preventing and reducing impacts of climate change in Thua Thien Hue by the year 2020 (Khoa 2009) suggests that climate change impact would be increased both in number and by degree of typhoons and higher number of sunny days, which will magnify drought in the region. These predictions were proven true by several cases that happened in recent years, such as longer cold period (2006 and 2009 had longest cold periods: 28 days); the highest flood level increase (50-60 cm) compared to the 1977-1986 period; higher number of flood (increase of 0.6 time/year); stronger and abnormal typhoons (Suu et al. 2010) . The low rainfall season coincides with a period of higher temperatures, leading to high evaporation and causing difficulties in the production and peoples' livelihoods. During the rainy season, floods and typhoons have adverse effects on economic activities and people's lives (Huong Son 2010). Thus, climate change threatens the lives of local people, reducing the cultivation area and quality of soil, creating difficulties for agriculture and forestry production and reducing the yield and quality of those products. Thus, climate change adds to the difficulties of local people such as economic, local politics, natural resources and unemployment (McElwee 2010). Before describing the adaptive capacity of one of the ethnic minority community of central Vietnam, the Katu, and how they manage their natural resources, we present below the method used in our study. Then, we present the results of field investigation into the social and economic conditions of households in the study area and the impacts of climate change on agriculture and forestry production, the vulnerability and knowledge of local people. We carried out in-depth analysis of the adaptive capability of the local people in climate change by exploring their perceptions of preventing natural disasters. We looked at the impact of income on the adaptive capacity of the local people. From then, we tried to figure out the factors affecting the adaptability of the local people. Finally, we discuss the implications of those adaptive measures for the future of community-based forest management in Thua Thien Hue in particular and overall governance of community forestry.
METHODOLOGY
We chose two villages, which have allocated forests to local communities, for our survey. A total of 37 households were randomly chosen for interview. Interviewees were household heads or those who really understood household production. We developed a questionnaire and employed Participatory Rural Appraisal (PRA) tools to collect data with the participation of the local people. After reviewing the data, we organised group discussions for crosschecking and validation of the data. The secondary information included data on social and economic conditions of the commune, district and other functional agencies at the provincial level. We also collected documents on climate change and adaptation activities of the communities.
The data were analysed using Excel and SPSS in a descriptive and quantitative manner.
Regression analysis was applied to figure out factors affecting the vulnerability of the local people.
SOCIOECONOMIC CONDITIONS OF HOUSEHOLDS IN THE STUDY AREA
Local people in the study area had little access to education. Table 1 depicts that the largest section of the respondents had a primary schooling (1-5 grade). Similarly, the respondents who attended secondary level education accounted to 27 percent followed by high school (21%). People owned large land areas; more than 55 percent of the households owned more than 1 ha of land, while the landless and marginalized people comprised 3.3 percent and 25 percent of the local population respectively. The average household size was 5 (63%). Likewise, traditional tools for productionfrom preparation of the soil to harvestingwere quite simple. Thus, both production and yield were low. This is partly because of the tradition as well as the geographical condition. In addition, the irrigation system does not meet the requirements of production. Currently, 1,500 m of irrigation system meets only 16.2 percent of the requirement. Local people themselves constructed small dams to store water for irrigation, but that has not brought any good results and those dams were usually destroyed in the rainy season. 
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is is is ist t t t tr r r r rict si ict si ict si ict si ict sinc nc nc nc nce 1995 (N e 1995 (N e 1995 (N e 1995 ( The average annual rainfall in Nam Dong district since 1995 has been 4,677 mm. Heavy precipitation during October-December frequently caused flooding. The average humidity of the region is 86.6 percent. There are two main windy seasons in a year: Northwest (dry and hot) wind from April to September and South-east (wet and cold) wind from October to March. There are great differences of rainfall through out the months in a year; the month with highest rainfall gets 20-30 times more than the lowest one.
Average Percipitation (mm) As shown in Table 2 , local people mostly apply pest and disease removal measures (59.5%), while the prevention measures seem to be out of their concern. Being a mountainous commune with common swidden cultivation, soil conservation measures are seldom applied (only 10.8%). Table 3 shows that the local agriculture seasonal calendar can avoid two rainy, typhoon months of October and November. Local people mentioned that agricultural production and swidden cultivation have induced many changes recently and the shift of the seasons in a year. The 'slash and burn' method has not been followed anymore. Instead, people tend to change into intensive swidden cultivation.
T T T T Tab ab ab ab able 3: S le 3: S le 3: S le 3: S le 3: Sea ea ea ea easo so so so son n n n na a a a al c l c l c l c l ca a a a ale le le le lend nd nd nd nda a a a ar i r i r i r i r in H n H n H n H n Huo uo uo uo uon n n n ng S g S g S g S g So o o o on n n n n Local people confirmed that, in recent years, prolonged dry season caused shortage of water for production in some areas. The shift of rainy and dry seasons has changed the seasonal calendar, in addition to causing stress on production tradition and less understanding of production techniques reduces production and loss of yield. 
ADAPTING AGRICULTURE TO CLIMATE CHANGE
Several measures were taken by the local people to adapt to climate change such as integration of different crops on the same field, shifting from swidden cultivation (without soil and water protection measures) to ladder field cultivation and raising fish along the water sources. Among the 77.3 percent of the households who had changed their fertilizer amount for their crops, 81.8 percent of them had reduced it. Local people mentioned that they had to change their cultivation practices due directly to the observed climate change. In the past, the local people of Huong Son did not build pens for livestock. Only 3.8 percent still follow grazing practice. People are shifting from grazing small animals to cattle grazing, with 92.3 percent of the households participating in this activity. They reduced the number of small animals because of low economic returns and greater difficulty in raising small animals. Of these households, 29.4 percent said that they would stop grazing small animals. In order to reduce loss in grazing (due to high level of diseases), the households chose to reduce the number (36.4%) or stop the activity (54.5%).
According to the local people, the main reasons for the change in grazing activities in the commune were due to increased diseases, lack of fodder and reduced quality of forage area (table 5) .
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People's perception on preventing natural disasters
All respondents agreed that they got informed by local authorities about typhoons or floods in advance and 97.3 percent of them got information through the local media. Some elderly people responded that they could also have a sense of change in climate. However, very few people could predict natural disasters. Most houses in Huong Son use tole for roofing, which are easily blown away by strong winds and big typhoons. Majority of the people (67.57%) placed heavy objects on the roof because it was a simple and easy means to prevent the roof from being blown away and was effective as well. Local people only need to put sand bag on the roof to create weight and reduce the threat of the wind blowing away the roof. In addition, they also stored food for the rainy season to aviod shortages as a result of flood. This is actually the direct response of local people to the increasing incidence of strong winds and typhoons.
An interesting thing is that a number of local people did not respond to the questions raised by the researchers. As mentioned earlier, local people had quite low education level where some of them were illiterate and were unable to communicate in the Kinh language (the common language) and could only communicate in their ethnic language. This might explain for this high level of 'no idea' status of local people.
Adaptive measures based on available resources
Huong Son has forest allocations to two villages. However, these villages are not properly managed, and the community forest is reducing in both quality and quantity. Some parts of the community forest were already converted into plantation forest, and the quality of both timber and non-timber forest products was poor. In addition, poor households had limited and low benefits from this forest resource. Due to the low quality of allocated forest, local people did not have good incentive for its protection and management. They were allowed to harvest Non-timber Forest Products (NTFPs), and the benefit-sharing mechanism of community forest totally depended on the ability of the household and the available labour force.
We found that income from plantation was really important for wealthy and medium households, while poor and very poor households did not have capability to invest in plantation forest.
With degradation of forest resources, local people used alternative materials such as concrete and plastic for house construction, medicines instead of medicinal plants and gas for fuel. There were very few people who knew how to use medicinal plants for health treatment. Instead, they used health care service and market products.
Local people did not have any soil erosion prevention methods. However, some people practised intercropping in hilly land. This is why soil erosion and soil degradation occurred greatly in the region. It also contributes to water shortage in the dry season.
In Huong Son, the water for daily use mainly came from the running water system that leads water from the mountain to households. However, the degradation of the system had forced many households to use water from wells, stream and the Ta Trach River. The main source of irrigation was stream water, but the water level was reducing, causing shortage of water for irrigation (most of the paddy land can only have one crop/year). Altogether 48.6 percent of the local people thought that water resource was declining and 45.9 percent attributed this problem to overharvesting and forest degradation.
In Huong Son, the geographic condition was unfavourable for aquaculture production. Community people had constructed few ponds or small dams for irrigation. There were no real aquaculture activities in the area. Local people mainly harvested natural fishery resources in the streams and the Ta Trach River.
The increased tree and crops were mainly rubber, Acacia sp., bamboo shoots and cassava, while the decreased trees and crops were Citrus, hill rice and groundnut. Significant increase of forestry and rubber plantation could be observed in the area.
Impacts of income on the adaptability of local people
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Factors affecting the adaptability of local people
Running the multi-regression analysis, it was observed that the adaptability of local people depended on the economic condition of the household (the better-off household has higher adaptability compared with the poor ones) and techniques. The higher the local people's awareness on climate change, the higher is the effectiveness and efficiency of prevention and control measures against climate change impacts and natural disasters. However, it is really difficult to establish a clear link of environmental changes with climate change. Some changes are indirect effects of climate change; for example, with greater prevalence of diseases and pests, local people changed their livestock grazing pattern. The changes in indirect responses to climate change are number of livestock and husbandry, crop composition as well as other daily production activities.
Most of the adaptation activities of local people are autonomous adaptation. They draw on the lessons from their own experiences or learn from each other. No programmes were being implemented by the government or local authorities in the study area to help local people adapt to climate change. The biggest concern of the government is about the coastal area, where the impacts of the climate change are much more serious. There are a number of climate change adaptation programmes and projects as well as support along the coastal area of Thua Thien Hue province.
Local people are getting keener to learn about measures to reduce risks and impact of climate change to apply them in their daily activities and production. That would help them step by step to safeguard their lives and their production.
Natural resources play important roles in providing materials for production, improving household income and reducing the risk of natural disasters. However, these resources are gradually degraded and difficult to restore due to ineffective management of forest and soil resources.
There are several factors affecting climate change vulnerability of household and community: wealth conditions, forest dependency. We found that households dependant on forest resources are more vulnerable to climate change. In addition, the poor and degraded conditions of the allocated community forest make people ignore their forest resource. Community forests were put at the lowest priority in climate change adaptation strategies. Local people are mostly concerned about agricultural production and livestock grazing because they are much more vulnerable compared to the resilience of the natural forest. In addition, assets and infrastructure development, health and nutrition of the local people, diversity in their livelihood options and education, as well as access of local people to the mass media or educational programmes, also contribute to their vulnerability.
In order to increase the adaptability of the local people in the Huong Son commune, it is necessary to better manage natural forest, conserve water resources and implement flood control measures. Second, poverty reduction and diversification of livelihoods will help them to become more climate-resilient. Third, there should be in-depth research to measure and monitor climate variables and see how it actually affects livelihoods and how negative impacts could be mitigated over the long term. Fourth, there is a need for training and awareness raising on climate change in the vulnerable areas, such as through regular discussions between local people, local authorities and experts on climate change, in order to work out on the most suitable adaptation measures for the region. Finally, it is also necessary to document and communicate applicable traditional knowledge of predicting climatic events, natural disasters and adaptive measures. 
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